Proliferation of endothelial cells on the plasma-treated segmented-polyurethane surface: attempt of construction of a small caliber hybrid vascular graft and antithrombogenicity.
To prepare a porous segmented-polyurethane (SPU) tube, a solution of SPU containing different concentrations of NaCl was coated on a glass rod and the coated SPU was immediately immersed in water. When the surface of the porous SPU, where bovine aortic endothelial cells are not normally capable of adhering and proliferating, was modified by plasma treatment, the proliferation of endothelial cells could be drastically improved. The cells proliferated confluently on the porous SPU surface prepared at low concentrations of NaCl below 10 g per 100 ml, but poorly on the porous surface prepared at high concentrations of NaCl. The construction of a hybrid vascular graft consisting of a porous SPU tube (2 mm in inner diameter, 5 cm in length) and endothelial cells was attempted. The cells cultured on the inner surface of the tube proliferated to confluency everywhere. From an in vitro antithrombogenic evaluation test, which involved the use of human blood, the present hybrid graft can be considered to provide an inert surface against thrombus formation and blood coagulation. Negligible changes in shape of human leukocytes in contact with bovine aortic endothelial cell surface occurred, suggesting that the bovine aortic endothelial cells used are immunologically less active against human blood.